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Dear Friends and Partners,

2020 has been a year of reckoning in many ways. We are in the midst of a massive global health crisis and the
devastating economic impacts that have resulted from our efforts to contain CGO®/IBcross the nation

people have taken to the streets to figfur racial justice; demanding that their voices be heard and

governments respond. Climate change brought us the most damaging western wildfire season in recent
history, including dangerous smoke that smothered our region for weeks, along with a-#eatdng

hurricane season where tropical cyclones formed and accelerated in intensity at a record rate. Both resulted

in millions of dollars in damage and loss of life that is disproportionately borne by Black, Indigenous, and
People of Color (BIPOC) commigst

Our social, economic, and health crisis are intertwined, and climate change is the threat multiplier in all
casesWe cannot solve our problems in a singular fashion and we cannot heal our communities and our
planet without accounting for climate cange Government at all levels must take bold action now to help
slow down the rate of climate change.

Like many large cities, Seattle conducts GHG emissions inventories to better understand the scope and scale

of our climate pollution and help identifyhlere the challenges and opportunities are for the greatest impact.

This most recent inventory includes data up through 2018 and is a sobering wake up call for us. We continue

to be far away from our goals and have started trending in the wrong directoh. § G £ SQa O2NB DI D ¢
have increased 1.1% since our last report, and emissions from the building sector inareasgb. It is

urgent that we take action now to accelerate the pace of future emissions reductions.

Even more troubling is thknowledge that the health, environmental, and economic burdens of climate

OKFy3aS NB dzyFIFANI & 02NYyS o6& 2dzNJ . Lth/ ySAIKO2NED L)
of BIPOC residents, life expectancy is a full 13 years shorter than Seittle] | dzZNB f KdzNEG Yy SA IK0 21
predominantly white, wealthy neighborhoddBIPOC residents also have higher rates of asthma and other
cardiovascular and pulmonary conditions that are known to be caused by hazardous air polMdiamust

not accept thesalisparities as something we are powerless to address.

This report shows us where our shortcomings are, and where we must focus as a City to best heal and fight
the climate crisis. Fossil fuel extraction and consumption is the slagjestcontributor to climate change,
harmful air pollution, and environmental degradation, approximately-thiods of which come from
transportation. If we are to realize a city where every resident has the opportunity to thrive, we need to
transition away fronfossil fuels. We must embrace solutions that disrupt the status quo when it comes to
building construction and management, as well as new transportation policies that prioritize transit and the
electrification of vehicles that move people, goods, andisess/throughout our City.

2 SONB NBFRe (2 R2 (GKS KIFENR 62N] YR FINB O2dzyGAy3a 2y

Sincerely,

> N

- L'

ﬁ - e

Jessica Finn Coven, Director
Seattle Office of Sustainability & Environren

1 Gould L., Cummings Bluwamish Valley Cumulative Health Impacts Anal@siattle WA: Just Health Action and Duwamish River Cleanup
Coalition/Technical Advisory Group. March 2013. (pg 38)



Introduction and Context

The Role of an Inventory EguityCentered Qfhate Action

The purpose of thigreenhouse gas (GHG) emission&ntory is to report on the sources and
magnitude of GHG emissions and sherm and longterm trends so the City of Seattle and its
residents are better able to take informed actions to dmanthe climate crisislrackingemissions
across the buildings, transportation, industrial, and waste sedtelss the City develop effective
programs and policies designed to reduce climate impacts

{SFGGt SQa KAAG2NROI fed iDdrogr¥skive SnerfySeffidreSoi iokicied dndkalroiustNS & dzt
public transit network which in turn has helped us achieve one of the lowestgqgta emissions rates

compared to North American peer cities. What this shows is that our climate actions start#tlio the

right direction. However, as our population and economy continue to gwewpeed a greater degree of
reductionsto achieve our climate goals. Subsequelitnateemissions reductions will have to come

primarily fromeliminating fossil fuel use througiectrifying our buildings and vehicles.

While this inventoryprovides us a broad understanding of how our emissions are trenidiisgyot

detailed enoughn scoe or depth to use athe primary source for making decisions that center racial

equity./ f AYIFGS OKFy3aS A& I NIOAIE 2dzAaGAOS AaadzsSe {SIi
our Black, Indigenous, or People of Color (BIR®@@)munitieswho urequally bear the burden of

climate change, air pollution, and environmental degradation.

BIPOC communities in the U.S are more concerned than whites about climate haatdustorically,
environmental decisions on policy, communications and progrargthave been siloed and within a
vacuum made by those with race and class privil#tgs.therefore imperative thatve center this
contextwhen analyzinghe results of tlis inventory and prioritize partnering with BIOC communitieto
shape equitable cliate policy for the City.

ICLE&Nd Scope of Emissions

ThelLocal Governments for Sustainability (ICLEI), is an international organization of local governments

and national and regional local government organizations that have made a commitment to sustainab
developmentt ¢ KS L/ [ 9L ! {!Qa LINRPINIY ¢l a F2dzyRSR Ay wmpd
t NEGSOGAZ2YSY GKS ¢g2NIXI RQa FANRG FyR f I NBSeédice LINE ANI Y
greenhouse gas emissions measurably and systematicEtiis greenhouse gas inventory follows the

national standards set forth by ICLEI USA for a commuao#le GHG emissions inventory. These

standards make it easier for the City of Seattle to compare our emissions with other cities and past

inventories?

The emissions sources covered iNth®2 NE SYA 4 a D2WANBAYIBFRIZABR L/ [ 9LQa 6
I2@SNYYSY(d AATYATAOEKSE 6§ BEEORY 4T My VWS 462 RING ¢ O2 N
L/ [9LQa @ORBY dzDA & & A [lahddréubles FHEIeniSoas2rdihsed within community

boundaries and due to community activities, such as energy consumption and waste disposal.

2 https://climatecommunication.yale.edu/publicains/raceand-climate-change/
3 http://icleiusa.org/aboutus/who-we-are/
4 http://icleiusa.org/ghgprotocols/



https://climatecommunication.yale.edu/publications/race-and-climate-change/
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Core emissiosinclude the transportation, buildings, and waste sestas well as offset€Core
emissions sources are those theyaitan most directly and significantly impacy R Y2 aid 2F GKS [,
climatepolicies and programs are aimed at reducing core emissions.

Expanded emissions include all core emission sectors as well as additional sectors, subsectors, and
categories. Théable below identifies the sectors, subsectors, and categories included under core
emissions and additional ones included under expanded emissions.

Core Emissions

Sectors Subsectors Categories

Transportation Road: Passenger and Trucks | Buses, Cars,
Light/Medium/Heavy Duty
Trucks

Buildings Residential, Commercial Seattle City Light, Puget
Sound Energy, Enwave
Steam, UW Steam, Heating
Oil

Waste Residential, Commercial, Self | All waste materials

haul
Offsets Residential, Commercial Seattle City Light

Expanded Emissions

Sectors Subsectors Categories
Transportation Marine, Rail, Air Hotelling, Pleasure Craft,
Other Boat Traffic, Freight &
Passenger Rail, State Ferrig
King County Airport, Segac
Airport
Buildings Residential, Commercial YardEquipment,
Commercial Equipment
Industry Energy Use, Fugitive Gases, | Industrial Equipment,
Process Seattle City Light, Puget
Sound Energy, Heating Oil,
Steel, Glass, Cement
Waste Construction & Demolition, All waste materials, Fugitive
Wastewater Gasesrbm Wastewater
Sequestratioh Residential, Commercial, Self | All waste materials
haul
Offsets Industrial Seattle City Light

5 Specifichigh-carbon contentmaterids such as wood scraps and lumber unfortunately still make it into our
landfills Their sequestrationf carbon is represented as negative emissions in this category.



Data Source Considerations
The data collected and analyzed to create this inventory vary greatly in their accuracy and granularity.
Some data sourcesmeasured building energy use, for examglgrovide a much more accurate

resulting picture of emissions, whereas other sourcesnibeleled road transportation VMT (vehicle

miles traveled) might not account for the rapid rise to prominenceaisportation network companies
(TNCslike Uber and Lyftherebypresentingan incomplete emissions picturAs weevaluate emissions
trendswith an eye towards future policy developmeiitisimportant to keepin the mind of level of
certainty we have with the data.

Emissions
Category

Data source(s)

Level of certainty

Level ofgranularity

Core Emissions

Buildingsc¢
Electricity &
Fossil Gas

Buildingsc
Steam

Buildingsg Fuel

Oill

RoadTransport

Waste

Building energy use Highc¢ exactly what buildings

from utilities (SCL
and PSE)

Fuel use from
Enwave as of 2018

EIA and Census
data

2014PSRC data
model on vehicle
miles traveled fuel
estimates by
vehicle class

SPU waste reports
on tonnage and
composition

consume, so we are certain
about their corresponding
emissions

High¢ exactly what buildings
consume, SO we are certain
about their corresponding
emissions

Low¢ estimates based on

regional and national data, and

not actual consumption data

Low/ Med ¢ oldermodeled data
that isscaledto current year
using regional VMT estimates

Med/High¢ measured
information direct from SPU
samples and surveys

Low/ Med ¢ annual data
rolled up by sector
(commercial, residential)

Low¢ annual data, not
temporal or spatial

Low¢ annual data, not
temporal or spatial

Low/ Med ¢ data sorted by
vehicle type but not temporal
or spatial

High¢ over 40 different
waste stream types, but not
spatial or temporal



Emissions Data source(s) Level of certainty Level of granularity

Category

Expanded Emissions

Industrial 9t ! Qa f I N Medcselfreported emissions, Med/High¢ annual data for
Processes emitters database  but measurements during each large emitter, bunot
(steel, cement,  (selfreported) testing period are not always  temporal
glass indicative of annual operations
production)
Air Transport Fuel consumption  Lowg scaling jet fuel Low¢ annual fuel
at airports scaled  consumption by population of consumption in gallons, with
by population Seattle vs. larger region results no additional detail

in a crude estimate

Rail Transport Gallons of fuel, Med ¢ amountof fuel used per Med ¢ annual data, not
ridership miles gallon is estimated for Amtrak temporal
from Amtrak, but reported for SoundTransit.
SoundTransit
Marine Combination of Med ¢ data from Washington  Med ¢ some granularity with
Transport NONROAD model, State Ferries is accurate since types of marine traffic
Puget Sound is based on fuel usage. Other (pleasure craft, ferries et
Maritime Inventory  sources such as NONROAD d:
is modeled
Nonroad NONROAD Low¢ older modeled data, not Med ¢ some granularity with
equipment modeleddata, last measured consumption types of motors and fuels

updated in 2014
and scaled by
population

Seati tsSlithate Reduction Godlsy R al @ 2 NRa { dNI} GS3e8

The Seattl013Climate Action Plan ainte achieve a 58% emissions reduction by 2030 and net zero
carbon by 2050a | & 2 NJ WS y Y@18ChindaieJAdtigh Statedyuilds on the Climate Action Plan
with somefocusal actions that would reduce emissions on transportation and building sectors. It does
this by focusing oproviding price signals that reflect the true cost of drigyiimcentivizinghared and



electric transportation choicegxpanding charging infrastrugt, and incentivizing efficient and
emissions reductions in buildin§$. A 3Kt A I3KGa FNRBY GKS aleé2NRa { 4N} GS3

Reducing Transportation Emissions

1 Improving mobility through traffic congestion pricing
9 Electric vehicle readiness for new construct@dinance
1 Charging station network map & strategy

I Rideshare and taxi fleet electrification

1 Green Fleet Action Plan update

GHG Emissions Assessment
1 Assess GHG Emissions Impact of City decisions
Reducing Building Emissions

1 Washington State tieretesidential energy code

Provide incentives for energy efficiency and emissions reductions in buildings
Performance standards for existing commercial and multifamily buildings

Improve municipal building energy efficiency and reduce carbon emissions 4Gpbyc2025
Qil to electric heat pump conversions in homes

= =4 =4 =4

The City is currently addressing both energy efficiency and building emissions through strong energy
codes, incentives, and through energy benchmarking and mandatoryupsén existing building$Ve

are seeing the positive impact of these policies on participating buildings in reduced energy use and
GHG emissions. Continued action is being pursued through the following initiatives:

1 Clean Heat Progranin partnership withthe Office of Housing(OH)and Sattle Gty Light (SCL)the
City is implementing a program to fully fund the transition from oil to clean electricity for low
income households. A tax on oil which will support the program will be delayed until September
2021, but existig funding available to OH can support approximately 25 homes through 2021.

1 Seattle Energy Codehe first step in addressing buildinglated emissions is to stop increasing
emissions from fossil gas in new construction. The proposed update to the S&aatlgy Code
would require clean electric heating and hot water systems in new commercial and multifamily
buildings.

1 Performance Standards for Existing Buildilggsting buildings need to be transitioned faf§silgas
to have any significantemissiolB RdzOG A2y a® [/ 2y aAradSyid gAGK GKS al &
{GN}GS38 YR 0dzAfRAY3 2y GKS {GFIGSQa yS¢ SySNBHE@
RSOSt2LIAYy3 DID SYAaaArzya adlyRINRA F2N {SIHG0f SQ2
technical and financial assistance to help owners improve their buildings, prioritizing those serving
BIPOC communities, and identifying how the policy can provide BIPOC workers with career
pathways into the clean energy field. Note: this policy is curyentdevelopment and not been
publicly released. It is considered critical in order to reduce our current building emissions trends.

8 hitp://www.seattle.gov/environment/climatechange/climateplanning/climateaction-plan



Many transportation efforts thamaximize efficiency and reduce vehicle miles travelemanaged by
S | (i iDép&tmantof Transportation (SDOTINcluding but not limited to the renewal of the Seattle
Transit Benefit District, transinly lanes, and the Bicycle Master Plamadditionto these actions it is
imperative that we decarbonize the transportation sector to meaer climate goals and strite fund a
more equitable public transportation systei@upportivecitywide transportation initiatives include:

1 Congestion PricingThe Cityis seekingo engage community in a conversation to consider what is
needed to builda more equitable transportation system, decrease traffic, reduce climate pollution,
and ensure stable, progressive revenue for tran$iie City has heard from community members
that the Seattle needs a more robust and equitable public transportatiotesygarticularly for
people with lower incomes and BIPOC communities who have been displaced from the city¥eore.
havealso heard that traffic is getting worse, stalling our buses and making other transit modes less
desirable With input from and coordiation with local partners and community members, the City
hopes toexplore new revenue sources that are stable and progressiveglasign an equitable
revenue and investment proposal that maximizes benefitB®OCommunities.

9 Transportation Electrifation: Decarbonization of transportation is critical to meet climate goals.
Evenwith significant reductions in vehicle miles traveled, neafl\cars, buses and trucks will need
to be electrifiedwitn City] A A K1 Qa OF ND DySearldlB Be cBHorSr@uiirdl hyQoKs &
such,the Cityis planning for a future where everything that moves people, goods, and services in
and around the City is electrifie@SECity Light and SDQM partnership wih other city
departments,haveled a citywide effort tanapout a draft blueprint for Seattle to pursue and
accelerateactions, policies antbchnologies necessary to electrify transportation at scalds
strategy establishes aggige goals for 2030 ahlays out several actions related to infrastructure,
policy, mobility and workforce development that will be taken over the next two years that will
move us towards the 2030 goals.

CoreEmissions Changéesm 2016- 2018 Key Findings

Buildirgs Sectord.1%increas¢

Emissions in the buildings sector increased drastically between 2016 andR2@l&ajor factors

contributing to the increase in building emissions are new buildings with fossil gas heating, colder
winters, warmer summers, and a growipgpulation and workforce. The emissions calculations for the
buildings sector rely on actual measured electricity and fossil gas usage reported by City Light and PSE,
resulting in a high level of certainty.

Transportation Sectof (: )

Lower passenger vehicle miles traveled (VMT) per resident and more efficient vehicles resulted in a
decrease in transportation emissions. Transportation sector calculations are based on VMT data that is
modeled for the whole region by PSRC and scaled3dr 8 (i f S Q dHowddeNIhiraisSuacertainty

with these figures because the underlying data magdss a base year of 20fhich is then scaled to

future years using regional VMT figures. This may mearthieadiatais not accountingor recent urban
transportation trends such as increases in VMT from TNCs.



Waste Sectord(4%decreas#

The major factors contributing to the reduction in waste emissions are less waste disposal and more
composting and recycling. While this decrease is commendablée wasssions account for just 2.2%

2T G20t O2NB SYAaarazyao 21adasS asSoOiz2NI Syraarzya
Composition reports for the commercial, residential, and-balfil categories.

Emission®©verview

Core GHG Emissions
Waste 2% m

. o :
Buildings 37% online here.

2018

= Transportation 60%

3,105,177

metric tonnes of CO2e in 2018

Figurel:Seattle's core GHG emissions by sector in 2018.

Figure 1 aboveepicts the relative @ntribution of the transportation, buildings, and waste sectors to
city-wide emissionsThe relative contribution of thestaree emissions categories has remained

relatively consistent since 1990, though the share attributed to buildings declined from 46&iin

1990 and 2008 to about 36% in 20THue to the large increase in building sector emissions in 2018,
thesenowmakeupg?: 2F {SFdGfSQa G20l f O2NB SYAaaAirzyao

In the transportation sector we track both passenger vehicles and commetaikb. Rissenger vehicles
include singleand highoccupancy cars, motorcycles, light trucks, and buses. Commercial trucks include
light, medium, and heavy commercial trucksthe building sector we track emissions from residaint

and commercial buildigs.Residential buildings include singéd multifamily residential units

(excluding common spaces such as lobbies, hallways etc.). Commercial buildings include small, medium
and large businesses.

10
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http://www.seattle.gov/environment/climate-change/climate-planning/performance-monitoring

Tablel: Seattle's core emissisby categornyin 2018, the prior inventory year (2016) and baseline year (2008).

% change % change

2008 2016 2018 from 2008 from 2016

Population 593,588 704,352 744,955 25.5% 5.8%
Buildings 1,274,000 1,109,000 1,199,000 -5.9% 8.1%
Commercial 684,000 628,000 683,000 -0.1% 8.8%
Enwave Steam 91,000 70,000 68,000 -25.3% -2.9%
Heating Oil 8,000 1,000 - -100.0% -100.0%
PSE 413,000 408,000 460,000 11.4% 12.7%
Seattle City Light 87,000 67,000 68,000 -21.8% 1.5%
UW Steam 85,000 82,000 87,000 2.4% 6.1%
Residential 590,000 481,000 516,000 -12.5% 7.3%
Heating Oil 109,000 63,000 57,000 -47.7% -9.5%
PSE 432,000 382,000 422,000 -2.3% 10.5%
Seattle City Light 49,000 36,000 37,000 -24.5% 2.8%
Offsets (136,000) (103,000) (105,000) -22.8% 1.9%
Transportation 2,001,000 1,985,000 1,937,000 -3.2% -2.4%
Road: Passenger 1,712,000 1,687,000 1,640,000 -4.2% -2.8%
Buses 60,000 65,000 65,000 8.3% 0.0%
Cars & Light Duty Trucks 1,652,000 1,622,000 1,575,000 -4.7% -2.9%
Road: Trucks 289,000 298,000 297,000 2.8% -0.3%
Medium & Heavy Duty 289,000 298,000 297,000 2.8% -0.3%
Waste 96,000 77,000 70,000 -27.1% -9.1%
Commercial 51,000 37,000 34,000 -33.3% -8.1%
Residential 37,000 31,000 30,000 -18.9% -3.2%
Selfhaul 8,000 9,000 6,000 -25.0% -33.3%
Total 3,235,000 3,068,000 3,101,000 -4.1% 1.1%
Per Capita Emissions 5.4 4.4 4.2 -23.6% -4.4%

11



Expanded GHG Emissions

Waste 1% |
Industry 17% —

2018

Buildings 23% —

= Transportation 58%

5,766,042

metric tonnes of CO2e in 2018

Figure2: Seattle's expanded GHG emissions by sector in 2018.

Fifty eightpercene ¥ { SI G Gf $Q& 9ELJI yRSR DI D SyAaagaazya 02YS 7
17% industry, and 1% from the waste sectr.transport and the industrial sectaogether comprise of

the two largest sources of expanded emissiongratind 1.3 milliommt CQe and1 million mt C@e

respectively Emissions from air transport in particular have riseer 40% since 2008 and over 9% just

between 2016 and 2018.

12



Table2: Seattle'sexpandecemissions by category in 2018, the prior inventory year (2016) and baseline year (2008).

Population
Buildings
Commercial
Enwave Steam
Equipment
Heating Oil
PSE
Seattle City Light
UW Steam
Residential
Heating Oil
PSE
Seattle City Light
Yard Equipment
Industry
Energy Use
Equipment
Heating Ol
PSE
Seattle City Light
Fugitive Gases
Process
Offsets
Sequestration
Transportation
Air
Marine
Rail
Road: Passenger
Road: Trucks
Waste
Commercial

Construction & Demolition

Residential

Selfhaul

Wastewater
Total

Per Capita Emissions

2008
593,588
1,431,000
824,000
91,000
140,000
8,000
413,000
87,000
85,000
607,000
109,000
432,000
49,000
17,000
1,357,000
510,000
213,000
36,000
246,000
15,000
24,000
823,000
(151,000)
(195,000)
3,200,000
972,000
179,000
48,000
1,712,000
289,000
109,000
51,000
11,000
37,000
8,000
2,000

2016
704,352
1,298,000
798,000
70,000
170,000
1,000
408,000
67,000
82,000
500,000
63,000
382,000
36,000
19,000
1,012,000
536,000
210,000
19,000
296,000
11,000
20,000
456,000
(114,000)
(153,000)
3,450,000
1,253,000
180,000
32,000
1,687,000
298,000
89,000
37,000
10,000
31,000
9,000
2,000

5,751,000 5,582,000

9.7

7.9

2018
744,955
1,404,000
868,000
68,000
185,000
460,000
68,000
87,000
536,000
57,000
422,000
37,000
20,000
1,052,000
552,000
210,000
16,000
314,000
12,000
22,000
478,000

(117,000)
(173,000)

3,519,000
1,369,000
180,000
33,000
1,640,000
297,000
79,000
34,000
6,000
30,000
6,000
3,000
5,764,000
7.7

% change
from 2008

25.5%
-1.9%
5.3%
-25.3%
32.1%
-100.0%
11.4%
-21.8%
2.4%
-11.7%
-47.7%
-2.3%
-24.5%
17.6%
-22.5%
8.2%
-1.4%
-55.6%
27.6%
-20.0%
-8.3%
-41.9%
-22.5%
-11.3%
10.0%
40.8%
0.6%
-31.3%
-4.2%
2.8%
-27.5%
-33.3%
-45.5%
-18.9%
-25.0%
50.0%
0.2%
-20.1%

% change
from 2016

5.8%
8.2%
8.8%
-2.9%
8.8%
-100.0%
12.7%
1.5%
6.1%
7.2%
-9.5%
10.5%
2.8%
5.3%
4.0%
3.0%
0.0%
-15.8%
6.1%
9.1%
10.0%
4.8%
2.6%
13.1%
2.0%
9.3%
0.0%
3.1%
-2.8%
-0.3%
-11.2%
-8.1%
-40.0%
-3.2%
-33.3%
50.0%
3.3%
-2.4%
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GDP, Population, and Emissions

Since 2008, Seattle Gross Domestic Product (GDP) and population have grown dramatically in unison
with one another. GDP increased.4% from 2008 to 2018. Population increased 25.5% from 2008 to
2018. Core emissions have continually decreased inversely with GDP and populationugrihv2®il 8
Expanded GHG emissions decreased inversely with GDP and population growth prior to 2@i/2rhow
since the economic boom in 201&panded GH®missionssteadily increased along with GDP and
economic growth. 2018 expanded GHG emissions are 0.2% greater than 2008 GHG emission levels.

40%

30%

% Change from 2008

Q

2008 2010 2012 2014 2016 2018
Year

® Expanded Emissions ® Core Emissions ® GDP @ Population

Figure3: GDP, population and emiss®trends in Seattle from 2008 to 2018.

DetailedEmissions

Per Capit&€oreGHGEmissions Drivers

Per capita emissions have continued to decrease since @®®nstrating thatve are achieving
efficiencies in energy use aneéhiclefuel consumptionCore per capita GHG emissions decreased from
5.5 mtCQe per resident in 2016 to 4.2 mt@Oper resident in 2018. The waterf@Higure4) shows the
various factors contributing to the overall decrease in per capita emissitresgreatesteductions in

per capita GHG emissions can be attributed to more efficient passenger vehicles, lower passenger
vehicle travel, and warmer weather.
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Figure4: Factors contributing to a change in per capita core emissions betwé3a2d 2018.

Overall Expanded GHG Emissions Drivers
The expanded (excluding sequestration) GHG emissions for Ssaité relatively the sameabout
5.94 million mtCee ¢ between 2008 an@018.
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Figure5: Factors contributing teahanges in overall expanded emissions betw2@B8and 2018.
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Figureb above shows that the greatest contributors to GHG emission increases in Seattle came from
population, economic growth, and greater air travel. Population and economic growth alone
contributed 840,000 mtC4 between 2008 and 2018.

Transportation Emissions

In the transportation sector, core emissions decreaasalind 3% since 2008 from 2 million mtC@ein

2008 to 1.94 million mtC® in 2018.Road transportation has been the largest category of emissions

since Seattle started tracking emissions in 1990alf@mnissions in this sector increased through 2008;
however, they have been decreasing since 2008 due to changes in the fuel economy of vehicles and
changes in miles traveled. Advances in vehicle technology have increased the average fuel economy for
carsand lightduty trucks (including SUVis) Seattle from about 20 miles per gallon of fuel in 2008 to
about23.6miles per gallon in 2GL

It is important to notethat while the methodology for calculating road transportation emissions has
remained consignt, it is still based on modeled datagethe Methodology section on Road
Transportatiorfor more detail$, which carries a higher level of uncertainty compareénassions from
the building sector which are based actual measured energy consumption.

Core Transportation

Emissions in metric tonnes C02e Emissions Share by Commodity

20M

0.29M 029M
1.5M
1.0M

171M 1.67M
0.5M
0.0M

2008 2012 2014
Year

CNG 0%
Diesel 14% —

- Gasoline 86%

Subsector ®Road: Passenger @ Road: Trucks

-3.3% 1,936,243

Emissions Decrease from 2008- 2018 metric tonnes of CO2e in 2018

Figure6: Coreroadtransportation emissions by vehicle category and fuel type.
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Expanded GHG emissions increaskdost 106 since 2008with most ofthe increasesttributed to
greater air travel. Air transport emissions increased by 40% from 972 thousandetCIO37 million

mtCQein 2018.

Expanded Transportation

Emissions in metric tonnes CO2e

M

3M

2M

oM
2008 2012 2014 2016 2018

Year
Subsector ®Air ®Marine ® Rail ®Road: Passenger ®Road: Trucks

9.9%

Emissions Increase from 2008- 2018

penes

Emissions Share by Commodity

. . CNG 0% |
Diesel 13% —,

— Gasoline 48%
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3,518,907

metric tonnes of COZ2e in 2018

Figure7: Expandedransportation emissions by category and fuel type.

Road Transport

Emissions in metric tonnes C02e
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2008 2012 2014 2016 2018

Year
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Emissions Decrease from 2008- 2018

Emissions Share by Commodity
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I A\
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Figure8: Expawuled roadtransportation emissions by vehicle category and fuel type.
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A Transport

Emissions in metric tonnes CO2e Emissions Share by Commodity
1.4M
2M
1.0M
0.8M 1.12M
1.02M
2018
0.4M
0.2M
0.26M 023M 0.24M 0.23M 025M
0.0M
2008 2012 2014 2016 2018
Year Jet Fuel 100%
SubCategory ®King County Airport @Sea-Tac Airport
40.8% 1,369,136
Emissions Increase from 2008- 2018 metric tonnes of CO2e in 2018

Figure9: Air transportation emissions by source.

Buildings Emissions

In the buildings sector, core GHG emissions decreas®d since 2008 from 1.27 million mtCe to
1.19million mtCQe in 2018. Expandedolilding sectoemissiongecreasedL.9% since 2008 from 1.43
million mtCQe in 2008 to 1.8 million mtCQe in 2018 However, both core and expanded building
sector emissiongicreased by about 8% between 2016 and 2018, primarily as a resuitin€rease in
fossil gas use.

About 90% of the electricity that Seattle City Light (SCL) provides to consumers in Seatidroome

low-carbon hydroelectric dams. SCL purchdsgbk-quality localcarbon offsets equal to the greenhouse

3Fra SYAaarzya NBadzZ GAy3a FNRY |ff 20KSNJ IaLlsoda 27
included in the mix of power the uillié 6dz2 &4> SYLX 28SSaQ GN}Y @Stz FyR (K
used in its operations. Because of variation in hydroelectricity produftoon yeartoyear{ / [ Qa

external power purchaseand theconsequentamount of carbon offsets purchases varies anlyudhis

is why there are significamtnnualfluctuations in the preoffset emissions attributable tour electricity

use evenif electricityconsumptionis trendingdown. Electricity whilecontinungto be the largest

a2dz2NOS 27F Sy SNHe (5492 iNdedpdhsible fobnfy BWéofemidgiorisirtis/sactor

before offsets Fossil gas is currently responsible f6#8ofbuilding sector emissions, none of which are

offset.
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Core Buildings

Emissions in metric tonnes C02e
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Emissions Decrease from 2008- 2018
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FigurelQ: Core buildings emissions by subsector and fuel type.

Expanded Buildings

Emissions in metric tonnes CO2e
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2008 2012 2014 2016 2018
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Figurell: Expandedbuildings emissions by subsector and fuel type.
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Residential GHG emissions fr&8Hossil gas decreasdny about 2.2% betwee®008 and 2018. In
comparison, the commercial GHG emissions ffossil gasas increasetly 4% over the same period.

Residential Buildings

Emissions in metric tonnes CO2e Emissions Share by Commodity
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Oil 11% —.

0.4M
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2008 2012 2014

Year
Category @Heating Oil @PSE @Seattle City Light

-12.3% 516,393
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\
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Figurel2: Core residential building emissions by source and fuel type.

Commercial Buildings

Emissions in metric tonnes CO2e Emissions Share by Commodity

0.7M
o Electricity 10% O,_‘j‘ 0%

0.05M
0.5M
0.4M
03M 041M
0.2M
01M

0.09M

0.0M
2008 2012 2014

Year
Category ®Enwave Steam ®Heating Oil @PSE @ Seattle City Light ® UW Steam

-0.3% 682,897
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Figurel3: Corecommerciabuilding emissions by source and fuel type.

20



IndustryEmissions

Industry emissions decreas@@.6% since 2008rom 1.36 million mtCO2e in 20G8 1.05 million
mtCO2e in 2018This decrease in process emissions was largely duggltetion in cement process
emissions which was halved since 2008. Meanwhile fossil gas use has in@&88¢since 2008 from
.27 10 .33 million mtCO2e.

Figurel4: Industrial sectoemissions by source and fuel type.

Waste Emissions

In the waste sector, core emissions decreased 25.6% since 2008100 thousand mtC to 74.42
thousand mtCee in 2018. Expanded GHG emissions decreased 26.5% sineér@00815,675mtCQe

in 2008 to 84,958 mtC@® in 2018. The waste emissions decrease is due to less waste disposal and more
composting and recycling. This decline in waste disposal has remained consistent over the years for the
residential, commercial, seffaul, and costruction & demolition subsectors.

One important thing to note is that our GHG emissions inventory only records gross emissions in order
to follow the ICLEI GHG Accounting protocol. As a result, the benefits of waste diversion such as
composting and recyidlg are not considered, and our inventory may underestimate the GHG emissions
reductions in the waste sector due to these diversion programs. Recycling and composting may reduce
life cycle GHG emissions not accounted for in this inventory by reducing#dtkfar extraction of raw
materials. The consumptiebased inventory more accurately measures the full lifecycle GHG emissions
of materials consumed by the Seattle community than this geograpdsed emissions inventofyThe
geographiebased inventory nly measures the lifetime GHG emissions that would be emitted by waste
disposed of during the year of the report.

7 See Appendizgectionon consumptiorbasedemissions
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